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Field studies suggested that salt spray may have a 
detrimental effect on the growth of Scirpus nodosus plants. 
In a controlled greenhouse experiment plants of three 
different height classes were sprayed with varying 
concentrations of salt water. It was found that only plants in 
the seedling stage were significantly affected by the salt 
spray. The amount of chloride ions received by the treated 
plants was equivalent to that deposited by wind-borne salt on 
plants growing on the foredunes. Thus the position on the 
shore where S. nodosus seedlings become established may 
be controlled by the amount of salt spray that they receive . 
Veldstudies het daarop gedui dat soutsproei 'n nadelige 
uitwerking op die groei van Scirpus nodosus-plante mag he. 
In 'n gekontroleerde kweekhuiseksperiment is plante van drie 
verskillende hoogteklasse met wisselende konsentrasies 
soutwater gesproei. Daar is bevind dat slegs plante in die 
saailingstadium noemenswaardig deur die soutsproei 
aangetas is. Die aantal chloriedione wat deur die behandelde 
plante ontvang is , was gelyk aan die wat deur windgedraagde 
soul op plante wat in die voorduine groei, afgeset is. So kan 
die posisie van S. nodosus-saailinge op die duine dus beheer 
word deur die hoeveelheid soutsproei wat hulle ontvang. 
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One of the commonest species in the dune slacks along the 
eastern Cape coast is Scirpus nodosus Rottb. Lubke and 
Avis (1982) gave a detailed account of the distribution of 
the plants in a 220,5 m 2 dune slack near Kleinemonde. The 
plants in this population consisted of numerous individuals 
of different ages and they were divided into three height 
classes, namely plants < 5 em, plants 5- 30 em and 
mature plants > 30 em. The position of the Scirpus 
nodosus plants with respect to the shoreline was related 
to different environmental factors, particularly soil fac-
tors and salt spray. 
The single most important factor affecting the establish-
ment of young Scirpus nodosus plants in the dune slack 
appeared to be percentage soil moisture (Lubke & Avis 
1982). The density of S. nodosus plants was greatest in 
regions of high percentage soil moisture and the conduc-
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tivity, which gives an indication of salt accumulation in 
the soil, was also found to be high in these regions. Salt 
presence in the soil is either the result of seepage or wind-
blown spray as the dune slacks do not experience flooding 
at high tides. Conductivity levels recorded in the dune slack 
did not appear to have an adverse effect on the growth 
of the plants. 
The amount of wind-borne salt spray was measured in 
the field at different sites using salinity traps (Oosting & 
Billings 1942) . It was found that less than 40Jo of the 
chloride ions, intercepted at four sites along a transect from 
the sea, were deposited in the dune slack sites (Lubke & 
Avis 1982). Since S. nodosus is found only in the dune 
slacks, it was suggested that wind-borne salt spray would 
have a detrimental effect on the growth and development 
of the plants. The aim of this experimental investigation 
was to determine what effect salt spray has on the growth 
of S. nodosus and relate the results to the field 
observations. 
Rectangular sections of sand, 30 x 20 em and 10 em 
deep, containing established S. nodosus plants of all three 
height classes were removed from the western section of 
the study area in mid-July , 1981. These were transplanted 
into trays of the same size and placed in a greenhouse for 
about two weeks to become acclimatized. Four treatments 
were set up with three replicates for each, namely A -
control, B - rain-water spray, C - 500Jo sea-water spray, 
and D - pure sea-water spray. The control was not 
sprayed, whereas the other three treatments were sprayed 
for about a minute three times a week. Care was taken to 
spray only the leaves and stems vi the plants and not the 
soil, using a hand-held garden sprayer. All the trays were 
watered from below by immersion into rain-water. 
When the experiment was terminated after I 0 weeks, the 
number of plants for each height class and for each treat-
ment was counted and oven dried at 105 oc for 24 h to 
calculate mean biomass per plant. The amount of chloride 
that each treatment received from the spray was measured 
using salt traps as conducted in the field (Lubke & Avis 
1982) . The salt traps were sprayed in the greenhouse in the 
same manner in which the treated plants were sprayed. Soil 
samples were taken from each replicate and the pH and 
conductivity measured (Lubke 1982). 
The amount of chloride that each treatment received 
from the sprays is tabulated in Table I . These results show 
Table 1 Chloride concentration measured for three 
water spray treatments 
Spray treatments 
Rain-water 
2 
3 
500Jo sea- 1 
water 2 
3 
Pure sea-
water 2 
3 
Cl- concentrat ion 
(mg dm - 3) 
0,00016 
0,0 
0,0 
0,931 
0,386 
0,395 
3,864 
3,844 
0,997 
Mean Cl - concent ra-
tion (mg dm - 3) 
0,0 
0,571 
2,902 
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that the rain-water treatment received a negligible amount 
of chloride ions whereas the salt spray treatments receiv-
ed significantly greater quantities . The amount of chloride 
received by the 500Jo salt water spray can be compared with 
that received by plants growing in the dune slacks IOO m 
from the shore (Lubke & Avis, I982) . Those receiving pure 
sea-water spray experienced a chloride concentration 
similar to that of plants growing about 60 m from mean 
sea-level. 
As the chloride concentration of the salt spray increases 
(Table I), so does the conductivity of the soil (Table 2). 
Table 2 Conductivity and soil pH of spray 
treatments (Mean ± SE) 
5007o sea- Pure sea-
Control Rain-water water water 
Soil pH 8,305 8,340 8,263 8,30 
± 0,015 ± 0,01 ± 0,038 ± 0,0006 
Conductivity 145 110 173 401 
(micromhos em - 2) ± 34,5 ± 10,0 ± 10,5 ± 32,3 
These two conditions had a major effect on the growth 
of the S. nodosus as illustrated by the histograms for the 
three different height classes (Figure I). The salinity had 
the most significant effect on the S. nodosus plants of 
< 5 em (Figure IA) . However, all plants showed decreas-
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Figure I Biomass of S. nodosus plants subjected to different spray 
treatments . Mean values with standard errors are indicated as vertical 
lines. A. Plants < 5 em, B. Plants 5-30 em, C. Plants > 30 em. 
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ed growth with increasing salinity and thus lower biomass 
values were recorded . The significance of this effect was 
tested by analyses of variance. Plants < 5 em in height 
show a significant response to increasing salt concentra-
tions (F = I5,76; P< O,OI) . The larger plants do not show 
a significant response to the sprays (for plants of 5 - 30 
em, F = 2,IO and for those > 30 em, F = 3,35) . 
To test if the mean biomass between the different 
treatments within each height class was significant, various 
t-tests were carried out. The difference between the means 
of treatments A and B of height class < 5 em is not signifi-
cant (t = I ,87). One would not expect rain-water spray 
to have a detrimental effect on the plants. However, the 
difference between the means of treatments C and D is 
significant (t = 2,39; P < 0,05) and this shows that the 
concentration of the salt spray has an effect on the growth 
of S. nodosus seedlings. For plants of 5- 30 em, the large 
difference between means of treatments A and B is not 
significant (t = 0,9I) because of the variability in the values 
that make up these means. The apparently large difference 
between means of treatments B and C is also not signifi-
cant (t = I ,29) for the same reason. For plants > 30 em 
the difference between means of treatments A and B (t = 
I, 75) and C and D (t = I ,06) is also not significant because 
of the large variability. 
The amount of chloride received by the Scirpus nodosus 
plants in this investigation can be related to the amount 
of salts received by plants in the field. S. nodosus plants 
growing in dune slacks 100 m from the shore received 
chloride ions equivalent to a 50% salt water spray (Lubke 
& Avis I982) . In this experiment the plants received pure 
sea-water spray would experience a chloride concentration 
similar to plants growing on the foredunes, only 60 m from 
mean sea-level. S. nodosus plants do not occur this close 
to the shoreline, as they could probably not tolerate such 
a high concentration of salts. 
The results of the experiment (Figure I) showed that the 
major effect of salt spray is on the seedlings (plants < 5 
em) and this will prevent the establishment of the species 
in areas of the dune slacks or foredunes where the salt con-
centration is high . The larger plants are more tolerant of 
a higher concentration of salt spray. 
We may thus conclude that although S. nodosus is a 
pioneer of moist dune slacks (Lubke & A vis I982), its 
distribution on dunes may be controlled by the increase 
in concentration of salt spray on dunes away from this pro-
tected environment. This phenomenon could also play a 
role in the distribution of other dune slack species. 
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